Pulmonary rehabilitation (PR) is a recommended standard of care for patients with chronic obstructive pulmonary disease (COPD), as it improves exercise capacity and health-related quality of life (HRQOL), attenuates perceived dyspnoea, and decreases the need for hospitalisation. e objective of this study was to compare medical and sociodemographic characteristics of COPD patients who were enrolled and completed the PR with those of COPD patients who were resident in the same municipality but were not enrolled into this PR. e data used for comparison came from the Danish National Registers. e COPD patients who were enrolled and completed the rehabilitation differed from COPD patients who were not enrolled into the rehabilitation in the following:
Introduction
Chronic obstructive pulmonary disease (COPD) is a disease that clinically manifests itself by gradual physical impairment, increasing breathlessness, and episodes of acute exacerbations which deteriorate overall health and require hospitalisation. Morbidity and mortality related to COPD is increasing [1] . COPD is especially frequent in Denmark. According to the calculations done by the Copenhagen City Heart Study in 2010, an overall prevalence of COPD in Denmark was 17.4% among individuals of 35 years of age or older, while estimated COPD prevalence from studies in other developed countries ranged from 5% to 19% with the majority being in the vicinity of 10% [2] . In the Capital Region of Denmark, the prevalence of COPD among individuals older than 40 years old of age is 15% corresponding to 120,000 citizens. Among those, more than 19,000 meet the criteria for a rehabilitation programme, that is, forced expiratory volume during one second (FEV1) being less than 80% of predicted value, and dyspnea scoring 3 or higher on the Medical Research Council (MRC) scale [3] .
Pulmonary rehabilitation (PR) is a recommended standard of care for patients with COPD. According to the de�nitions set by the American oracic Society and the European Respiratory Society, comprehensive PR programmes should include patient assessment, exercise training, education, and smoking cessation, as well as psychosocial support [4, 5] . Studies show that PR improves exercise capacity and health-related quality of life (HRQOL), attenuates perceived dyspnoea, and decreases the need for hospitalisation [6] . On the other hand, according to a recent Danish study, only a small proportion of COPD patients gets to experience the PR offer [7] .
e Integrated Rehabilitation Programme for Chronic Conditions project (SIKS) implemented rehabilitation programmes for people with four chronic conditions, including COPD, in one of the districts in the municipality of Copenhagen. e programme was described in detail elsewhere [8, 9] . In brief, PR was provided in the municipality's health care centre and in the ambulatory of the local hospital. Patients with severe or very severe COPD (i.e., FEV1 lower than 50% of predicted) were referred to PR in the outpatient pulmonary department of the local hospital; patients with moderate COPD (i.e., FEV1 between 50% and 80% of predicted) and residing or having their general practitioner (GP) in the local area were referred to rehabilitation at the municipality's health care centre. e programme offered included educational and physical training sessions, augmented by dietician consultation and smoking cessation. e entire programme lasted for three months and resulted in statistically signi�cantly improved values in COPD patients' e�ercise capacity, dyspnoea, and disease-speci�c as well as general HRQOL, and lastly it prevented future increase in health care utilisation. e multivariable analysis of the magnitude of the PR effects showed that the patients who at baseline had the most impaired health status bene�tted the most from the program [10] .
e objective of the present study was to compare disease-speci�c and sociodemographic characteristics of the COPD patients who were enrolled and completed rehabilitation during the SIKS project with those of the COPD patient population who lived in the same municipality, but were not enrolled in the SIKS.
Methods

Patients.
Data from the two following patient groups were analysed: (1) rehabilitation group of 118 COPD patients; these patients were referred and completed their rehabilitation in the SIKS project during the years 2005-2007; Civil Registration Numbers (CRNs) of these patients were received from the institution (i.e., the health care centre or the local hospital) where the rehabilitation took place and (2) comparison group COPD patients; these patients were selected from the National Patient Register, selection criteria being residence of the municipality of Copenhagen, COPD diagnosis in the years 2005-2007, older than 35 years old of age, and not being enrolled in the SIKS, which means that they were either not referred to rehabilitation or, if referred, never showed up. A COPD diagnosis in our case was de�ned as having contact with Danish hospital system (hospitalisation, outpatients, or emergency visit) during a de�ned period of time with the action diagnosis �44.� in the International Classi�cation of Diseases version 10 (ICD 10), used in Denmark since 1994. e aforementioned group of patients consisted of 3474 individuals.
Data Analysis. Using the patients CRN, several Danish
National Administrative Registers were used to obtain the individual data of the patients in the two groups. Sociodemographic data and information on COPD medication dispensed, along with information on utilisation of general medical practice services, were obtained from the registers maintained by Danish Statistics. Hospital health care utilisation data were obtained from the National Patient Register which is maintained by the National Board of Health. Health care utilisation data for the rehabilitation group patients were taken from two calendar years before the year when the rehabilitation started, that is, from 2003-2004, 2004-2005, or 2005-2006 , depending on the rehabilitation start date for the relevant person. Sociodemographic data for the rehabilitation group were used from the year prior to the year when the rehabilitation started, that is, from 2004, 2005, or 2006, depending on the start date of rehabilitation for the relevant person. For the comparison group patients, utilisation data from 2004-2005 were used. e reason for choosing data from 2004-2005 was that the health care utilisation numbers (i.e., numerical variables) all rose over time. Hence we chose data from 2004-2005, as this was the midpoint. Sociodemographic data for this group from 2005 was used. All the data were merged on individual level on Danish Statistics server, and the access to data was provided aer Danish Statistics replaced CRN with anonymous iden-ti�cation number. e Danish Data Protection Agency gave permission for data retrieval and analyses.
To assess the differences in sociodemographic and medical characteristics, the patient groups' characteristics were compared using the following tests: (1) numerical variables were tested by -tests; all numerical outcomes, but age, were not normally distributed; therefore, logarithmically transformed data log( were used in -tests and (2) categorical outcomes were tested by chi-square tests. SAS version 9.2 was used for data validation and analyses.
Results
e population of COPD patients who were enrolled and completed the rehabilitation programme differed from COPD patients who were not enrolled it in the following ways: (1) there were statistically signi�cantly more women than men among those who were enrolled; (2) there were statistically signi�cantly more wealthy patients among those who were enrolled; (3) there were statistically signi�cantly more persons with high school/higher education degrees among those who were enrolled; and (4) the summary dispensed de�ned daily dose (DDD) of COPD medications was statistically signi�cantly higher among those who were enrolled. Age, the number of COPD-speci�c emergency, and outpatient visits during a two-year period did not differ signi�cantly between the two patient groups. e number of COPD-speci�c hospitalisations as well as the number of bed days in a two-year period had a tendency to be larger in the group of patients who were not enrolled into PR (see Tables 1  and 2 ). Region of Denmark, already implemented rehabilitation programme became a part of this DMP. e existing evidence shows that it is important, both clinically and economically, to target DMPs for those patients of the most urgent needs [10] . erefore, the purpose of this study was to compare the disease-speci�c and sociodemographic characteristics of the COPD patients who were enrolled into the rehabilitation as a part of DMP with those of COPD patients living in the same municipality who were not enrolled into PR. If the compared characteristics were similar, it could be suggested that the enrolment into rehabilitation was equal for all COPD patients. If the characteristics were different, it could be hypothesised that the rehabilitation enrolment was unequal and only some patients were being enrolled. If so, the description of the characteristics of patients enrolled if compared to those who were not enrolled could show in which direction rehabilitation enrolment should be aligned.
Discussion
In the present study, disease-speci�c characteristics were assessed using health care utilisation outcomes chosen for two reasons. Firstly, hospitalisation frequency is linearly correlated with COPD disease severity stages assessed using spirometric testing [3] . Secondly, health care utilisation data, contrary to clinical measures or spirometry test results, are easily available from the Danish National Patient Register. Our analyses showed that health care utilisation outcomes did not differ signi�cantly between the two patient groups, suggesting that the COPD disease severity was approximately equal between the patients who were and were not enrolled into PR.
In contrast, sociodemographic characteristics of the COPD patients who were and were not enrolled in the (2) for employment and education, variables have been combined to make the chi-square tests valid: for employment, retired tested against not retired; for education, high school/higher education tested against not high school/higher education. rehabilitation were statistically signi�cantly different. For instance, there were more males among those who were not enrolled into the rehabilitation. Possibly, the fact that males were underrepresented in the rehabilitated patient group can partly be explained by the lack of motivation among men. is is in agreement with the results of earlier conducted studies claiming that those who participate in health interventions are more motivated to take care of their health [11] . It also could be possible to hypothesise that men could not afford to leave their jobs for rehabilitation activities, but knowing that the majority of patients in both groups were in the age of retirement and that men and women are equally employed in Denmark, this would be an unlikely explanation. Furthermore, our results showed that the COPD patients enrolled into the rehabilitation were wealthier and better educated compared to the comparison group patients. Generally, education and wealth is associated with income [12] . According to the statistics of the municipality of Copenhagen from the years 2005-2007, the district where the rehabilitation programme took place did not differ signi�cantly from the remaining districts in terms of percentages of households in different income groups [13] . erefore, we cannot say that the district where the rehabilitation took place was populated with mostly educated and wealthy people, and, therefore, more of such people were enrolled into PR.
Consequently, the two analysed patient groups were different with regard to their socioeconomic status position (SEP) in a way so that those with higher SEP were more likely to enrol into the rehabilitation programme. is situation highlights the importance of social determinants in health and health care. Generally, social determinants are important for multiple aspects in almost every disease [14] . Regarding COPD, it was shown that mortality from COPD was associated with the level of education. In men, it was also associated with employment status, household income level, housing conditions, and cohabitation status [15] . COPD hospitalisation frequency, however, was associated with education and income in both men and women [16] . e importance of social determinants for COPD patients' participation in rehabilitation programmes has not yet been determined. us, our study is novel in this respect. Furthermore, our �ndings can be interpreted in the light of the health services utilisation model developed by Andersen [17] . is model suggests three possible mechanisms creating social differences in health services use: (1) differences in medical need across SEP groups, (2) differences in health and illness behaviour across SEP groups, and (3) differences in access to health services across SEP groups. us, following the model, COPD patients with higher SEP were more oen enrolled into PR because they (1) could have worse health, (2) could behave differently responding to their health problems, and/or (3) could have better access to rehabilitation services if compared to those in lower SEP. As discussed earlier, disease progression was similar in the two analysed patients groups; thus, different morbidity does not seem to be the most convincing explanation behind the differences in enrolment into PR between the patients with different SEP in our case. Differences in access to rehabilitation do not seem to fully explain why those with the lower SEP were less oen enrolled into PR in our case either. e arguments for the latter are the following. Health care in Denmark is �nanced by the Government and municipalities and is free of charge for direct users, so �nancial concerns should not restrict enrolment into PR. e majority of the patients in both groups were retired, so job duties should not restrict enrolment into rehabilitation either. Finally, the programme was provided in the city downtown area with a good available public transport network suggesting that transportation problems should not have signi�cant in�uence on access too. Consequently, different health and illness behaviour might be the most reasonable explanation behind the differences in rehabilitation enrolment between different SEP groups' patients. Patients in the lower SEP could for instance not have been in contact with their GP regarding their disease, or the outpatient pulmonary department, as oen as those in the higher SEP, therefore, could not be getting referrals to rehabilitation, or they could not be ever showing up for rehabilitation even if they were referred. If so, health professionals need to develop special strategies to target and motivate COPD patients in the lower SEP so that they enrol into available rehabilitation programmes afforded to them.
e study has several limitations. Firstly, the methodological shortcoming is that in order to indirectly assess COPD disease severity level, the summary DDD of COPD-speci�c medication was calculated. Such an approach might not be the optimal way to address morbidity. Partly, because of periodical �uctuation in the manner people discharge their prescriptions, medicine compliance problems, and the absence of the method validation studies. Indeed, the question of COPD medication should be investigated more closely. Secondly, only a limited number of COPD patients in Copenhagen could receive the previously described rehabilitation offer in 2005-2007, as the programme at the time was provided only in one district of the municipality. To con�rm our �ndings, analogical studies from more recent years, when PR programmes as a part of DMP for COPD were implemented in other districts in Copenhagen as well, should be warranted.
Conclusion
Not all COPD patients in need of rehabilitation and living in the municipality of Copenhagen take advantage of this potentially health improving treatment. To enrol more patients into PR, special attention needs to be paid to COPD patients from lower socioeconomic status groups as well as male patients.
